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(54) ORTHOGONAL FREQUENCY DIVISION MULTIPLEX SYSTEM AND TRANSMITTER- 
RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the processing 
amount for transmission power control by reducing a 
control information amount. 

SOLUTION: By measuring the receiving power of each of 
subcarriers in an OFDM signal in a receiving power 
measuring part 22, the continuous subcarriers defined as 
receiving power, which does not exceed a threshold AE 
preset in a control part 26,. are collected into block The 
control part 26 generates control infdrmation- composed 
of transmitting power control information, with which the 
receiving power in each of blocks becomes almost equal, 
and the top subcarrier numbers of respective blocks and 
this information is reported from a mobile station 2 to a 
base station 1. In the base station 1, the control 
information is saved on a control information managing 
table 16a in a control part 16 and on the basis of this 
control information, the transmitting power of 
subcarriers in the OFDM signal to be transmitted to the 
mobile station 2 is controlled for each block. 
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Sigcro-y-^-v y Togfis^fi^cr, ^<oa»ro 

KrlEiUfS M I- *s ^ T . H[« H & ft #«4£S{t-» Sr Iftfct- 
U^VfflrtlcilX* -5 -V y T t *5 C h K «fc 

[Wf*^4] •y-^^yr^^*f-rs-t<o-y-y^-vy 



(2) 

2 

L# if^Hrtfctt* 5-y-^^^r y T £4 £ £5 r t K ± 
D, WIByny^|^#J-r5J:5{-L-7t^iSr^8S:ti- 

^■vU7|;WI©^b y ^TtD^n j/ 

•o [f«*«9] i^^yri^tt-ir-s^rof-T^y 

20 [0 0 0 1] 

[0 0 0 2] 

M&Kfj '^^/^■ : m^Mvk (DSB:Digital Sound Broadc 
asting) (Offl&tfmtbbtlXb^Zo ZO&jZtic&'yxT 

^JlK^fil^SJiff^ (OFDM : Orthogonal Fre 
30 quency Division Multiplexing) ifi^ffl ^tt"C^ N 5<, w 

5„ 1 '>^*"/ws^s<-rsci^x*f 5^ 

riE«>»**r#afctt*. a «t pieces, ^^t, #-y-^ 

[0 0 0 3] 

mwmm^z o t-tswun kzzx\ 

^{-^* c d MAigM-cffl v > tbtix v ^ 5 mitrntiu 
fflzmm-tzzkx, mmm.tizi&m-tiz.kfrxzz 
so i5fc/i5, mmmt)®mzfto ~kx\ 
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<fc«i-5#< ©«S5tc*a*tiaiflr«*srK3fe-rsr. tut 

5„ OFDMfflf§*5£l::*5V>TOFDMm-§-# 

[0 0 0 4] LA»L^*SP>> O F DMii«*S;ir iHflU 

V^TIftBJ-rSo 01 3f40FDMii{f^(C*J(t53ll{f 
£*17tOFDlvHf-^-tf>— eaj-C*)5o :OOF DMft^ti 

.OFDMfiW, ■v^^^*»Sre*-*'5 fcfflttSOl 

OFDM<f^-i4, mi p^f-T'^^yTMro 
S<fS^/4 5 »i--5 <t rcos&g, sist^i^ 

^u^i£v>f-7*df -y y 7K^TI4j 5 jT^ei£n D QlC£^ 

[0005] zz.x\ ^(DXota-fy^-^ V rfetcg^f 

SSE2000-7 1 , RCS2000-60 (2000-07) ^{$£0 ^ 2 £ 
rOFDMt^^ y Tigj£Si)S->^'7 i A(r*JCt5-v^ 

^u"</uaiflr«*#jiKa[ffli^«>«M!fej #b) . ro^* 

T-f4, O F DMifif&^^oiSftB^flKiaiwBfflS: S tt 

ST y 7*sgfSW>B ERSrflf 
SS^&ft «* fctHBI"* ^mitcoh SffifcT gff ft* u 

^uo(sv>-y-7*=3f-^ y T^L-c«iiffm^Srf"J9^T 

[0 0 0 6] L*»L>5e^e>, e«i!Sro^»C^CT-9-7* 

««iTaj6s*t7ta«**K»^< y rswit 

««*$'J^ fc Mi" S Iff ffi £ i£f§ ffliJ^ilfcii- 5 

•5. rcfcft, i»-7**-Yyr»jcaHt«*»j«iS:tT3fc 



4 

^!Eitfif4-y-^^YyT*(rftff-r57t», -y-y*+y 

[0 0 0 7] *CT, #$53HW:, fflffttttftfrffittL 
[0 0 0 8] 

[iwi*w*-f sfc«>©#a] iEBW&s/fct-sfc* 
bH«roaiflr«*-ca&«*ixfcitts:fli«*»«**«* 

g »t * o fcHirEi£ff#J S3 v > T % %S£M &$ktt%\&mm 
■§-*#*-fsa«:«5-t»-7**-yyrsr, tfria-y-7*^ + y r 

[0009] ±ia*»w©ittS;fltt«^«#a->' 

fc^ld, ^•fi|$^fc7'n 5 /^(^*ttSf-7df J ryT«fc 
#!ft/Jv|itcD7*n j/^Sr**, ±X<D7'v*y 1 ?<D7'a-y? 

LTt, <tV\ 

[0 0 10] $f>^*fc, ±E**W«?ieS!Ji(«*»W 

js tt##«*s r- a *j v > t , g« « *j (t s gfs 

^ ico^T 14, aHSfflK*3 v WES^*«Ka6-3v 
[0 0 1 1 ] ±E@«)^it^i--5-iroT*#5* 
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[0 0 12] ±|B*»W«>aiS«««te*5V^T, 

[0013] ±E**w^asftfl«fiiiK*5 
ps/^icov>t^ miBfww^fttt, att^ny^^as 

[0 0 14] ^o?J:5 4*»WfcJ:iitf, gff tt^fofc 
i:tt^^!)7S:*i«)t^py^iU ^n^S 

i~S^i:^-T*#5J:5»-*6. -*>4 5 fciS««*»J1iP 
5i:^py^ftt5©lt Bftt§t^ty7|j;ii6 

a n ^tt 7 * - ^ ^ (o&m k x 5 a« mt) <n 

«*©J:V^a6««*«||«i*tf 5-4:*^*** 

[0 0 15] 



JSlttOFDM^WSl 0 £OFDM«S§§ff 1 7, jo J: 
t^flr«^Jffl#P«rfT 5 MW8II 1 6«r**.TV5. :oo 
FDMWl 7 14, 2m^>OFD 
MtfEWK 2 0 G>aflMt*«5fe» 2 2&«lfeLfcflWci:£ 
JxTV^S. SSWt*— *f40FDMSSP»l OK&ftZft 

o«F#flsa*fTtaix, 2{cfc^T^v^ 
io ;i/*SS§Ji6 e vy^iSl 2[c*5l^Tf4, 

S^Sit^e^lCKCt B P S K, QPSKfo 
1 6 QAM-^3 2 Q AM^^il^ff^ft^o > 

-3t5ijaE*«B (S/P^Jfeffl) l3Kjsv^T, y--f*-r 

/w©i/^#/H*«tt i y rsKHsasaxs ct 

[0 0 16] S/P«13^^t±l*^t^t 

4 ^*5v^t«u«?sij i 6 ^tb(Dmmmmrmt^\cx v , 
wttrz>7*y?mz. aflMtA »j» s n a ± 5 k * * • 
:wyn 5/^f4v^< o^-^-^-y y 7a»e>«/*£ft 

iSS7-yx^g5 (ifft) 1 5^*5v>rafr7— y 

xll^TOFDMlf^^^o IFFT 15 {4, 
yai**» (IDFT) fcUTfcJ:V\ ^<7> 

[0 0 17] rOOFDMff#SrSfiRrtg?i^tb^2 
{4, OFDMi«2 0 ^OFDMfI^2 7, *5«fctf 
©JffllfflJ2 6 ir^iix.r^5o ^WOFDMf»2 7 
(4, a£*Jaite*5J4«OFDMaEI»»l 0©3@6«**M 

Tg«SttfcOFDM«-^f4iSii7-y^2Eljiffl (FF 
T) 2 l(d*5V>T7— y^aEfcMSSftT* i^^^r^y 
F FT 2 1(4, <itt7- y a*** 
(DFT) i:tttJ:V\ FFTS2 l^^M^JtCtH^ 

sb 2 2K*3v^-cao«*ix, -y-^-^y T<D&*<D$ttsn 

XmWm^ 2 6— W«&*ix5o FFTS15 2 l^b^J 

tdtb^^tt^f-^^'Y y Tf4, g««*ai£»2 2Sr# 

tt, ffi^J^SttTi^5*^*-yyT^*»l*>^*^B:ii: 

?HO*«S/^#/UK*»Sixa. w(7)P/S^m&f52 3 
^bffl^^tiSt^t y 7^18v'^#/Wl v-Vtf 

50 fcBPSK, QPSKfo^)VM41 6 QAM^ 3 2 QAM 
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«<z>a5HKJ*:CfcttP3iSfTfo*tS. i/^#/HWMB2 5 
/5^ffl^$ti5«ir-^H *»B2 4fc*3l v rK5 

[0 0 18] »JWSfB2 6tt, S««^»J*S»2 2^?>flt 
^b*5*lJ»1f»*OFDMS«R»2 7jC#t*&i-So r 

flM8a«H*i»fc»»»2*»b, *iftsi^aiff snsi 

toixrv^*v^OFDMjE«S*tte^>f n y hfS#SrJS» 
l:LTV^6o r^J: Mat, atftJBlfcis^-caSfMI 

[0019] ftte, m 1 IJ:*"*- K2S5ffl««»W*a^^ 

/M£*5tt5AW n -y hff#T*fc5 O F DM{f#£^ LT 
V^<5 0 ^OOFDMfff^t7>t!J7li, flx.ttf^ 
^ty7SC l-t^t!i7SC 2 3^t^ty7 
^5>i*$ntV^t)Otf5 0 SC1-SC23W 

Mtit^-ty7#^-efc5 0 t^tyrsci- 

[0 0 2 0] i-^ir, 2 KfcMt 

2 2 t*3V^«ffi*ttfc^*^ !i7SCl 
J7SC2 3©J*tAIIi (2 4ic*1-$fcte:£EP£ft- 

«^il^r {El, E2, • • En) 1t1£ 
U El^t^t!)7SCl<Z)§<ftM, E2f^ 
^t»7SC2^{|iMt*fet), EnlilS^t 
^tU7 (H*t5»^lif^+!»7SC2 3, -f 
ftb*)n = 2 3) G>3HWl*irC*>6. -*>»«\ B» 



5 

ffii*j<o-y-:/*-v y rK*5ttsfl«»3W?tt7*-^^^ 

c i~t^tU7SC2 3$rffi4raS2 6K*5V>TvK 
od^f y 7^fe44^o ^ ^ I^Dt 5 8 »J» 
£R2 6t^n s/^fc»«|-*-*»-fr, *®Of^iry7 

^s«myj«o± a ei^ir^ ^aSgEf^f'^^-y y T £ 

s/^ | Eh-E i | < AE£ 

SILT, ***r»jai-*S««*fl[E i fc#J6+6* 

«Em i nklWfc*V^Sflr«*0*^*iryr#*4:ft 
[0 0 2 1] Z<Dm&. L#VMfiAE£r/h$<1-*i:/ 

«Sr^ft*3eLr*5< ±5^"T5. BER 

(Bit Error Rate) J^S^Ir]** £jft«*6H*r* J^Stife 
aitRtt 7 a - V ^ C0JK# fc J: 5 S« ®^ ff 

147^ — ^>^jK»*SttfcOFDMfS^f-^^^r 

vr$:7*y*iz.&Qi-rzk. Ei4^i-«t5^4s 0 

i"<Cto*>s »l^Py^Blttmty7SCl-S 
c 5k:J:9«j&£tK f2ypy^B2lit^t!)7 
o SC6-SC8W9»^ i37^^B3lit 
7>t!i7SC9-SCl 1 K± *U §4/p 

^^B4iim^ yrsci2~sci 4ti9i* 

S5^p 5fii^^dr^ y T SC 1 5, SC 

16^±9*fifc*^ *6ypy^B6ttWt!)7 
SCI 7, SC18CJ;9i^^ f7Py^B7tt 
f^-Yli7SCl 9, S C 2 0(CJ: !&8 
^py^B8lif^-y!)7SC2 1-SC2 3 *C J: t» 

M^n^J: 3 left*. roJ: 5fc. *»co*uSKrt; 

o [0 0 2 2] vK£>«k 5 AWffi 2 6T^p s/^{fc-f5- 

y*ik\zW?LX* mm^2 6tr*5V>THl5^^-rJ: 5K 
s/^jtLTt <tv> 0 B]5(C^1-^a y^^fctt, 1^ 
p y ^ t^^rt y 7»*BStti It/p 5/ 

^4ixa*^^yr«H:, H4fc*-tJ: 
AErttriR*5r k*0kmc?ti yffcLtcm^ ftt 
/>^V^y^r-t y 7ft*f)45^B y ^ T 

»<Jri"5o 19 4 C*t»^liS 5 ^p ^ B 5 ftV^LS 
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[0 0 2 3] m 4 0 y t 

14. El 6 J: 5 U:S:fMWtf>«5£flttE t h 

U ^(OilJlffiE t h y ^ I:*)lt5t^ir !) 

i/h^t^^-Y y 7 S C 5 (7)^f 1* t i^lE t h£ 

mmnRB 2K& vmmm 1 \c^^xmmmmm^n 
^-r yrscs^fiwajiiE t hmmt ztix 

[0 0 2 4] HSHc It, |3^^B3 
HffttKiiEB 3 t ft D , r OiSflT «*«*PflM*E B 3 

3^n^B3 ©iS««*»4i3S««*«W*«E B 3 K 30 

1f«EB 4{c J: QXttJRl »Ji*5V^TiS««*«»SixS 

«EB4l2l«ai-a^*!»t*iJPSn4, Jg5:/n 
>y ^ B 5 (i*/hSjf®^OL#VMjSEm i nfcSJfcftl^ 
t^>t!i7SCl 5, SCI 607D5/^t$ttt^ 
5t«), S5^ny^B50t^t!)7SC15, S 
C 1 6££{g L4t^M*$iJ«iEB 5 t SiXS. 
C*U4, LJ^lEm i n^tb^2^^^5Sff{|iJ^ 40 

g5^ny^B50t^t!)7SC15, S C 1 6 CO 

[0 0 2 5] ££>t;i£fc, l6^Pi/^B6^ft* 
ffiWfflFttttE B 6 t ft K> s ^oa««*«IWW«E B 6 

6 Oiiff f4i£{§ EB6C so 
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B 7 co^ff «**J»W $B(4 E B 7 i: ft 5 , r co^lf ttfc 

iw«i««eb 9*«/h 1 ^*3v^rasflr«**j«is 
nsBtii, jK7^oy^B7©as««*»4asflMt*«i 

»il|f«EB7te*HS-t"5»*r»itllP**t6. ^fet-^ 
fc, * 8 ^ d y ^ B 8 ©Mt^iW»«f«tt E B 8 i 4 
9, ro3S««*«|*fllf«EB8K:J:5a6»JBiK:*v^ 

«*rtissfflHi*fw»fli«E b 8 Kttai-6»«»t««s 

[0 0 2 6] i<oJ:5*#^ciy^K:*5it5a6fflr«*M 

DMfflH»2 7|£0M&£;ftS. OFDMil^2 7[:^ 

u^Ttt, H8»c»i-J: SfcJifllfflof-^KJilJBttCIBI 

mii**jiAsn"c, »»jB2*»ba6*B»i^as«**t 
[0027] mmm 1 jdi3v^rtt»»j»2 3&»e>i5Sflrs*t 

/Btf^— *f4. OFDM«H*l 7fca3V^T*P*n"C 
1 6 a i:fitfSns. *J««f«l4, JBJB»fciSfeh-C< 

6 a ^^l ; $tLTv^6^^^-ftao »jw««ta 
t 1 -^ 1 6 a 1 t&B-t-a»«i»owiBH» 

[0 0 2 8] $IJ#P£|$ 1 6 ^*3V^tt, a«^^r*/^SI 

«*0<Mtatt#fc#U<ft». i"ft*>*>, ^ftm^fliffl 
««* tt»J«H» « fcJC CTJEJESJxSi^fcftS^ # 
i^L<ft^ 0 

[0029] r lf % [16 ^*-tS6fS«*»J«H»#fc* 
Stt&« 1 K*J»4*aSflr«*»JW»l 4tMl 

timmztitco f DMfi #<o#^p y ^ o^ffs^^- 

*5 itJW 8^P^B8 ^*5V>T(4^f «**aeilE 
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flfi.Or/n y^lC^S^n y^B 5 <£>i£{f *) 
7l^ty7^-;ut *<ny-7*^ VTX*ft& 

m^tfMtmmztite^o ss^^^b 2, B3, 

B4, B6, B7l^oV^lt -?rtl-?nia 6 K*i"iSfB 
EB 3, EB4, EB6, EB7 

[0 0 3 0] K±RWLfci)K, **W«>K3t«(E«fc 
^5lit5t^t y 75:^ ifet^P y ^ ^ u * 

WiteiiS*3 J: T>*i^ p p p jC{si£ £ plffi i f a - t & X £ 5 
<fc 5*^&5o 

[0 0 3 1] £^*>-C\ i^^r-V y T&Hk<D£ 5 ^ L-T 
£ftfcO F DM{f#j&S|2 9 td^f J; 5 4^^n- :/£ 

w 6 o ^nt^^o tts H4i^t<t5 

y^BlOt^^^ftlilOiJi^ 12^^ 
B2©mty7*'l)10i4*), S3^n^B3 

^-vyr^lll 5i4^ »5^Py^B5©mt 

»-f ssoe** y r»35«»ft+a«*»*©jwi««r* 

[0 0 3 2] fttfrlb* *-r!>T*#t5i:S*t5^ny 
^ttS3^Ps/^B3CltT*!), C/ny 
^t/^n^l) ttl/54:*5o Sot, !> 
T*dS5£JlT^*a«[t 1/5 ^!)7 
»#1 O^^yp^ltfiyp^B 1^2^ 



(7) 

<7>£aflSttl/5 + 2/5 = 3/:5 £fca o * <bt-> * 
-Y y T i£ a> 1 5tSixS^t3y^J4»4^D5/^B4ft: 

tt-e*>9, ft 

l/5fcft5, tot, ^ty7S^15OT^SI 

(j;l/5 + 2/5 + l/5 = 4/5i^6o 

fc, ^ty7W2 0t^n5^Py^^5^Py^ 

ft) lil/5ift5o Sot, **yr*a«2 0«T<B 
MttltHc l/5 + 2/5 + l/5+l/5 = 5/5t/i 

io a e ^^ai^-tyhittT, ^y7t (s 
cm ^tt^it^77^t^h nn:^ 

4^^rty7t^6^ -y-^-Y y rfc^i5f?9 i 
w*att^e>*»fct^ty7ftS:*i»fc^p s> 

[0 0 3 3] *«MO*llfc(0*ttlC3a»36»SII[SS« 
— f-*- h frH l 2 (c^-To 01 2 tc^f ^mfi^W 
y h{I#&3£{ff a (^f^si) :©^py 
T\ x^i/^S 1 l fc-C3H&Lfc»<>f o 5/ Mf^-^ft 

50FDMfito^t©t^t y rcDgfifS^&ajjt 
■fa. ^r^snm »S5-f ^tT'^t y r«« 
tMKtBH**ilS< . -toftWHMIrtof^t 5 Tfc 
& ft 5 IR 7 * - ^ ^ i/co»»t «t 5 £fi « fl 

«s*tfcu*v^AE*rjB*.4vs»«t-f a*y-:/**y r 
^p^^^5:^a^ t7>^y7^/p 

/n^S^fflU «-><r^ny^^j3ttSft5B*^ 

l i l^fJ: 5 ft*SMtRi*M"**^ir 9 T&Wy 

[0 0 3 4] ^SkV^T^ X^y^S 1 4tC*5V^#^n y 

^^*5tts*/hS««*^f-^^^r y r^smm^fii 
3 vikfezinitftmvy** y r#*k**6>fe6«wfflr 

#^rSi*^— ii*pf a (7r^7 p S 1 5) 0 ^coii^PS: 
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5. 

[0 0 3 5] K±»Mbfc*«WO»ili»2K:l3V^, 
O F DMStl^ 2 7rtfc*»»l £K«fci£«**#J* 

[0 0 3 6] 

[mi] 



74 

[B3] *«WO*lfc«>»1»K***»«itS5»»ft^*l* 

OFDM{f^£^1-0~Cfc5o 
[El 4] *»«<7>*lfcO«»^^^iffSSJSSE*^a# 

[B5] **W<D*lfcO»«K*^»Slt*»«*^«* 
*fc*5tt 5S« bfcO F DM«*«::/n 5/ * K 

[{H 6] aM»W0!>JBSO»ttK^*^K«ffl«*»«* 
[El 7] *»MO*16o»fi^^^^51tt*ffl««^W* 

a^^^^»t5a6««*«iw*nT»«*nfcoF 

[El 8] ^W©**^»IBKi*^**It*«tt*»** 

So 

20 [19] #£|l|©£i6<0JB«fc*»a»5tt£fl«*#*i* 

[Bio] H9t*-r«^*j»t4#^yr*»i»i-5S 
[mil] eh on:*-*-** y rmcm-^wm^ y 

[Ull 2] *J8W©jOS©»MHJ:*»*»*ltS.»»*^W 
[Ell 3] 

[HI 4] ttSE«**^f(^fi->^^Afcis»t5a«tt 

So 

1 gifcja, 2 fflbJQ* 10 OFDMXHi, H 
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